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(54) DATA CONVERTING METHOD AND DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a data converting 
method capable of suppressing, the DC component and the low 
frequency component of an output bit series without making a 
clock frequency high and without inserting an excess adjustment 
bit. 

SOLUTION: M-bit input data are converted into an n-bit code by 
a ROM 1 in which a table having a code group in which the 
continuous number of bits '0* held between bits T and the 
continuous number of bits '0' of a forefront side and the 
continuous number of bits '0* of a rear side are limited is stored 
and moreover the code obtained via a bit converter 2 inverting 
the rearest bit is inputted to an NRZI converter 3 and an 
accumulative value (DSV) is obtained by making '0' and 'V of an 
NRZI pattern -1', '+1' respectively by a control part 4 and the 
presence or absence of the inversion execution of the bit 
inverter 2 at an inversion possible position is controlled so that 
the absolute value of the DSV till a next inversion possible 
position become smaller. 
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^l^ia-FACIf^ 2 0 7I^/^->Oli 

[0 0 3 6 ] (:3— KXSUfflJlK-sHT™ €-CD2) 

liDf-^^TI^ g*;2 0 7®9<7V^->CDA 
^r-^IClWT'f^^. 8 t*7 hTS^"5Jtg^2 
5 610O/^->OAAT-*4Ti:»UTa - H«r 
SJ03T*Jfc»ICli. ?S£4 9iI0O/^->CDA^ 

[0 0 3 7 ] **J£»»Ttt, C*lb4 9ffl0£>/1^- 
>C0A^x-^tZ^LT, «fclC«»«tfu/ h** "1" 
tf)/^ — >£n — K <h LTiiSQT^o (1. 8) RLL 
W#<B*ft£:S8fcU *^jfeKffl«(C*3lt*tf^ b "0 M 
<oaaffl»RL l**k 1=4«KTT. SSIt'7h^ 

"1" <0A**->I4, ±HPT1 2 9iio^aE-r^>o ZO 

<h llf ^ Lfc. 2 7li30/^->Ji< 1 0 2S0O 



[0 0 3 3] (t'7hgefflIC^^T-^l) ±J£ 
Lt£3- H A^b&£n- h'Sf £Wf 3fg 1 <?)f-7* 

»iife^Tb-yh "o" oasciia (S3-K<oai« 
cob-vh "o" (oaaiiat*n-K©itKffldob-y h 

,4 0" <DW:&m%tt<D%}) RL3 (H7#HB) ^k = 8 

StRL 3^k = 8 5i=J- KOfgSffll 

cOb'^h "0" (OSttfflKRL 2<h*3-K<735feSflll<0 
b'*y h "0" COS^flgcRL 1 <D'&&£t}1± (RL 2, 

rli) #kt<o i oso<o»£icf8*-r*. 

[0 0 3 4] 
(7:2), (6:3), (5:4) 
(7:3), (6 : 4) 
(7:4) 

xnn- K£in- HBi LTfiJOST^o 
[0 0 3 8 ] i4 IZ, in- KBtcSIOaT^JSgftby 

[0 0 3 9] <h:5T, £<0<fc-5&«»Sb*-.y btfi 
M 1 M ©^-KBSaoST^i, 3— K<B*#WB# 
Tb'-y h "1" **a«U (1, 8) RLLf?^£)&# 

*3-K<03fe»e7h^ " 0" A* "1" j^lZfSUT, * 

[0 0 4 0] ftl^Ltf, £a-FB^lW3h'7h^ 
*#^<9/^->, #j*t£ "10 1" r^u- 

fit. ^n-K^bu/ h 
"1" T&$*«£tCte#Sn-K*:flEffiU "0" T 

[0041] -z><7)^-?\zitffc-rz>tt'£.zi- btm% 
3—b<D&&'£t>ii\t* ttimwybR&i&mvmffo) 
^m<Dmi££&%iz-?z>tztb\z. 2-d<dzi- b<DKmM 

<D\£yb "0" O£ttfflft#»U<fe*«fc5IC«0ST 
*<hfi^. in- KB^e>5 oaoco^-^ 

Ic^-T^n- K»J0ST^T#^. B5I:, C^SiC 

[0 0 4 2] ±iSLfc2 0 7I0©i3-KAt501 
O^i^-KB^to^bit^i, ^ft2 5 7ao<D3 
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4#gf§2 0 0 0 - 1 0 5 9 8 1 (P 2 0 0 0 - 1 0 5 9 8 1 A) 



[0 0 4 3] *tc. n-H^frgB^ll^^Th'-y F 
" 1" ^a«Cr*»^^«fflT*««u - FKO^T§# 

»Sn-KT'S§ "10 1" *a-Kt 
ITSfflt^, Sol, «#3-H(ctt£a-KA*3J: 

*3ltS t'y F "0" <0ii«fflRRL 1 **d= lMSk±* 
k-a + l = 8fi£TF, «HiBi|JC43^5tfy F "0" <D 
iaS»RL2^d=lf£il±, k2 = 8<lJ£TFT, 
l^-fn^ (1, 8) RLL^OM (fyh 

"i M £ "i" t©rpiot:y f "o" oa^<igcRLo 

a*d = lfl£U:* k = 8<iJ^T) SMfcTCtTft*. 
^0*ft*«St5/^->H 13 9I«3#mo 
[0 0 4 5] H6«c, fttfa-HtWOaT^IIEftliy 
F/^->0-#J£^To Cntig3 0f-^^ 

— K^f,4S3- F»£A*x-*<0!f#£<7>b';/ F/^ 

oaOST^Itft^AAf-^lt H2<0£5 1 ©t 1 - 
-^;n:Easnfc£a-KAtUT«fflSnsa- F 

(C^^T, fci-y F "1" T*S£3n-Ftel 0 731D# 

[0 0 4 6] (Ify hS<EfflStCO^T-*©2) til 

«K«CC*lt-6tT^ h "0" CD1MSRL2^ 
(k-kl) = 4«£I8*.<53— FKI*tLT, H 
tOft^fiS^H^ltSt*^ h "0" <0*»fi»RL3# 
k = 8ffl«r«*.*«£a***. *©*£ICU:, ftSa — 

\Z&tfZ>\iyh U 0 M oaittflRRL 2^2«£A±COft 
#a-Flc**LT, 563-.H*IIDST5it*<TS 

[0 0 4 7] fcfc, «ilt*7 h A ? "1" <Drt?-><D 

£ <0 £ y h ^SPIlC ct «3 3 - K * C £ ttft 

ti. ft»:n-F©t£««lt;:fctt*Ky F "0" 

S&SftR L 2 ttk = 8 ffl£tTtClHiasnTliSfc», 
RL 3 = 3 (Dm^ (2:1) 
RL 3 = 4 (Dm^ (2:2), 
RL 3 = 5 (Dm^ (2:3), 
RL 3 = 6 (2:4), 



3- F*IMiW*lC*5tt£ t*y F "0" <0*gc{ISRL3 
*<8ffl*BA*»£tt. ^f^-Fiit'7h "0" T 

[0 0 4 8] (NR Z I KlfttCOtiT) -hiELfcn-F 

2btiNRZ I (Non Return to Zero-Inverse) 

ft, S^W^aU^h^y FJRJUtfc*. NRZI««tt, 

A**nfczi- FSrtta- F F "1" TffirtSrS 

eu h "o" -cm*t«*»-r*cfc5^«^^- 
> (nrzi/^-» tcsta-raffls-?**. 

[0 0 4 9] (t*y hSGWatZ^liT) &ic, #^*£ 

* it fete, NR Z I — XOfc'y F "0" & 

i" , t*>yh "i" £ "+i" tLxmmtm^nox 
mmijuwm (dsv> z<dds v<Dmttt&&& 

[0050] ttai/te^ h&&mm 

■y F£<E£fifoT <fc ^fcT-;/ F (5(5 

Kfcw-fct;* hse<o*ffo**6«:fw»-r*. bit, - 
oti7 fekswc^ti^tso 

[0 0 5 1 1 4*, c^tTy hSCBIWcHLTtt, ± 

* KM t D S V (Dl&ttm. HiT £ cfc 3 K L T fc <^ ti, 
[0 0 5 2] HftaiLfci^tC, **«»II<0 8/1 2^ 

ftlCtS^-^IEft^rffi-Ctt, 3En-FAitt»=i-F 
©-»i:»UT, 3-F«»«»«c*5»t*tfy h "0" 

coa^scRL 3**k = 8fl&e*tt^cfc3ic"r*fc» 

(Z^tt^tf^F "0" fiDiai»RL3 0Bfi (RL 3 
^k = 8ffl£4T) «r«UET*S?n|gtt7i«*«. 
<D«Sfflt3*ttSf^ F "0" c^gggil^RL 2 t, * 
u-KOJtBfl!ltc43tj'-6t*'V h "0" coS^fiScRLl 
i<0*&*£*rfr (RL 2, RL1) *<EIT©18IOO 

[0 0 5 3] 



(3:1) 

(3:2), (4:1) 

(3:3), (4:2), (5:1) 
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^112 0 0 0 - 1 0 5 9 8 1 (P 2 0 0 0 - 1 0 5 9 8 1 A) 



RL 3 = 7 COif (3:4). (4 
RL 3 = 8 <nmi$ (4:4), (5 

-H*^ffl»tw*5CtS (RL2, RL1) ^ffl^fc* 

hsteffis^^ff^wai^fc:^ h "o" (Dmatm&zm 

[0 0 5 4] ;:t% (RL 2, RL1) <8 it 
^RL 3 = 3<Dm^V> (2:1). R L 3 = 4 COJf^CD 

(2:2), R L 3 = 5 CD (2:3), RL3 = 

6$>«-&<0 (2 : 4) (COtiTti, t'-y hStefiaaSfr 

H^^tlilwlD "101" fifoT, ^J/UitfS 

n- K<Z)«Kffl| 3 b'y h^k'y bx^-£jg;i LTiI3t 

gcRL2£, K *3tt* t # y h "0" CO 

sswirrl 1 taa^fc-tt (rl2, rld^i 

K*lfjfc (2:1), (2:2), (2:3), (2: 
4) £>ig-&fcPgo-m, ft«a-h # cD*ait-;H:» 

X^— iHttS:**«C%a:-rSi^H^>a:*Ttf, (RL 2, R 
LI) ^ (2:1), (2:2), (2:3), (2: 
4) (DmSlZ-mTb* ftf^-K^SSt'-yH^ 

[0 0 5 6 ] JiifiUfcfy hKGBfflKcfcO, 
»fflST»6nfczi— K<0 1 ti-v KO^Srtfv h "0" 

"i" icegt*^ nrz ixsifg<B«# (m* 
[0057] ms\z, a*3-K*3«t^sen-K{c» 

iET^Hi^n— K, NRZI/^->, ffi*fgE^4o<i;t* 
G£fT?ch* £A»0)DSV<O^l:*[p]^iS?e"r*. H8 

[0 0 5 8 ] Sfot, tfy hKG*fr-3fc«££frto& 
[0 0 5 9 ] (*5S§B©x"-^Xft*ffi^iSffl*nSi/ 



: 3) , (5:2), (6:1) 
: 3) . (6:2), (7:1) 

fcM*5ST. tEStfu; h«5»J^J5E->^xA«, ROM 
(U-K*>U-^^'J) 1* k # y HKIE§§2, NRZ 
I ^^3^ c fc^feJ^lgB4^b^^T r -5 7 ^^^§{Ccfc 

[0 0 6 0] ROMIICI^ fg2&£tf 

*3ftJtA*^--*ttROM 1 (1 7 K UXr-^iLT 
^Abtl, ejfflBB4tCct-5»J»<DTTROM1^63- 

Kd^Bi^tasns. ROMiA^R*usnt3-KB 
»2-esaa$nfc3— nr z i ^&§i3ic£9N 

RZ I /^->i:«ttsn, r-^^Mi^tii^ti'-y 

easb 5 * fcttse^-f x ^ h* ^ < ^gi 6 tcfe^ tr v 

[0 0 6 1 ] 3tx^X*ai«IE»««5tt* Jtex-rX£ 

fix, z<Dm&&m^Tmmzfn j £7.\z£V7,?>/* 

^*ffl03t^>rX^ (L/^U^r^X^) ^ilt^o 
[0 0 6 2 ] 3fc5^f*2 K^-f ^S6I4, 

fle^KKLT^-^OieSkll^SrfT-JKaTfeO* Eft 

u— tfa>6<03fch:— AtCcfc ostx-r * ^±^5*— *®E 
[0 0 6 3] HI 0— HI 1 ti^-r^D-^r- 

y^Sl 1) . Xrv^S 1 UC*3^T«#a-H7 7 

-FB^ISa-KC^l (Xf-^S12) , 51* 
3) . — 7T7^S 1 1»C*5^T«#3-H75^ 
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#192 0 0 0 - 1 0 5 9 8 1 (P 2 0 0 0 - 1 0 5 9 8 1 A) 



^y^^'J7-T^ Uf7^S 1 3) o &tOA*x-* 
tt, SSI Sfctt»2 (Of-^^ffl^^- KAifc 

5) . 

[0 0 6 4] ^IC, ^5LT3-K«afflaJC«t0»6 

UT, Hn-KflD*»W»«C*tt*fcTy h "0" oSlft 
<@§cRL3^^tfiL, Ufy^S16) , CCDfi&RL 
3 *WTf * (Xr7^S 17, S 1 9) • Xf'^S 
17lC&t>T, zi- K*»ffl»(C*5(t*t:y h "0" <D 

^ttt, *«Btyh6 M 1 M «cSGS*fcSC=i-K 
Ic^n-H^^Hf^) Uf7ysi8) o Sfc, Xf 

"o" (oaaastRL 3d<o twssnfc«-&; o^o 

^Uli* ^-F££a-FBcD*f5£ri-Fl;:^HL' 

(7t7^s2 0) , mmzttmn-\*7 ? if 

Uf7^S 2 1). 

[0 0 6 5] a-F0^W:nb^iS, O 
S0a-K«»«»{C*5ltSt # y h "0" CDig^ilgtR 
L 3a<k=8ffl*«*.T43Sr. x/:0t't)/j:t^n(: 

2 2) o RfleWKtt, :07t7^S2 2TI1 AffiH 
t*y hS: "1" (ZJElESi^fcKe^-K^SFaEL, ^ 

&a-FCDfc««ici3ttSfcfy h "0" oS^ilSc 
RLl^d = lKlT*nii f-y hSte^pJfilT* 
0, ^TftWltfti-y h^g^T^T^^tfl^t 

[0 0 6 6] ^LT, FKfc#T5Jt6tt»^ttDSV 
U^;^S2 4) . SG3SM©DS V<D«*t«C0 

*a*s#&yuo>D s v ©*e*tffl[«t o /hs itn«, ^ehicd 

a- FSEGa-FlC&JE-r* U777'S2 5) . 3 
©a^T7yS2 6i:8§, X77^S2 4l:^^TS 
IE*2«(Z>D S V<Dje»«<0^ii*^J<OD S V<aH6» 
««t0**ttftH e7hR^fT^Ci^<X77^ 
S 2 6 left*. 
[0 0 6 7 ] 7fyyS2 6l:*5^TH £g*J(£&^ 
£fEi&-r&£&t;:, DSVCDffi£5t^£-£3o CCD^ 
DS VOttSrJESrT* U77yS2 7) . ^c^HSt(C 

SCJRydtbTu/ FRCLtt*>ofc«£<0iitt*M©DS 
[0 0 6 8] £t±(DJ:5lzUTf»6nt3-H 



tTsTVfS 2 1 T"fc-y hS4lfc«#3- F7 7 4/<DHS 
tl^fr? U777'S2 8) o :o^^iatt'7h 
"0" ©S«fia#«'Mffl. «*81B(cSltBSn % ffi 
h»^JoaSE&^(SI5iftfiE»^«IEStLfc8/l 

^^ntz-Fi:^^tt'7h "i" t masse 

U t**yh "0" Tffi**«l#t*NRZ 

fT-^r, ia*«#5fiyij (k*«^**j) £LTtaa-f 

[0 0 6 9 ] il 2C, 

/i^^co^^m^-^^Jcom^X^^ F;U£^f „ fcfcUOT 
|B]-(7)x-^(C^LxTtS*<D (1, 7) RLL 

tt&mm Ltzm^nrntiT,^? f;u£h 1 3 tc^To 

(1. 7) RLLSStt, 4flCiE8E&^flSHifiB!t»oe 
g&fToT^ft^fcft* fiffl&««<0*'^ F;Wi7^ 

**T?ltitt8it&tXtt«ift«»d«/ha < ft££ ? (CD S V 
[0 0 7 0] ft 43, *RgHte±K!8ffi»ffilcKSttat> 

tods vo»#«a*«/h<tft*«k5ic, itifr^sepJ 
eg pjflg&« * tod s v <oie*r«7&**'h t. ft * cfc 5 

[0 0 7 1 ] dOcfc^tClnl^n- F<0l*AftB€:EI£'5J 
G^|p|ffl/t^ — >©a»i*fT^. DSV*rfMflrr*C<k 

[0 0 7 2 ] 

b*<y h(D7-?^nt:7 FKKftf 

««k9 t>**ti»^lCtt3— HftSKSrtfy FE£2 

©attH»^WSO«H«c**ns»^^li, a-F£ 
SttLtNRZ I /^->£>DS VOiKStflt^AO/hS 
<ft^>ct^iCh*-y FSe©*fT^#»tWWr*^i:^ 



#§12 0 0 0 - 1 0 5 9 8 1 (P 2000-105981 A) 



— 5 GAM ^SMlcii F 5 y * > ^IJ— #*©*1E 

[0 0 7 3] *J8WTtt*tt»»T«SUfc«t5 
1:8/1 2 (1, 8) RLLOT&frTfT 5«t^C 

[0 0 7 4] $6(1. h*5«©m«;fttfttffli£ 
jsfi#©«iBEOfc«>«:nab:y ht»At*£«S*<4^u 
<h 5 . tU* t* y F * W*l£*flM*^©IE* t' y h 

[0 1 ] *58WO-*lfi»»C«a5 f -^«ft*SJCffl 

U-5 (1, 8) RL.LVm<DSi{*&ffitz-T 1 2 My FA 
:*->(D0iJ£^-t0 
[0 2] ^^^JBSgll^-S^-^^^StCffl^-Si^ 

— F*A<&— 88£:-£-©K<Ea— F'&trTH 

[0 5] B*«»ffiCf^x-*«»:*J£»;:fflt»*£3 

— FBOa#3— Ft»JEn- K<B#l£feiRTBI 

[0 6] RHJswttcasx-^aift^rttJifflti-sfte 

3— FlCfdOSTBlig/ilf-y F/^-> (SB3<&7--:7 



[0 7] PJjliiJejgKfclj-fcri- Y<DMy F "1" i 
"1" i©f.l©h'-> h "0" OiSiSfliSc. a-KflcgfiB 
<r> "o" roaggiia. n-F^JHM© "o" ©a^®§c 
*J±tf3-F**»© "0" ®a«(ffl»ICt>t»T«)»l?8 

0 

[0 8] |^Hffi^al.(c^'57 :: -^S^?il-*5^-S>a# 
n-F*J:tfSC3-Flc»«:r*til*3-F. NRZ 
I ihJ]&&&&ZfiDSVZ7rs-fm 

[0 9] *5B3U©7 s -**»#fc*afflLfc->*T-/»© 

[010] rasEifi*fflnc«*7 i --^SE»*ttoffla#w 

Sr^-T^d— ? + — hw— gg£^T0 

[011] HUttraanttsx-^fca^fftoffls^w 

[0 12] B*lfi»ffi{c«45 s -i'SCa*&lcJ:0»& 

[013] (1. 7) RLL^£ffll>/:T-?»* 

1-0 

1- ROM 3CDf-7'Jl') 

2- t'-y FK£8 

3 - NRZ I S^li 

4- fHWSB 

5 -Jtt^W X£SfiCf»£S 



[0 3] 



[0 5] 





K 


£«3- K 


1 


000100000000 


000100000001 


2 


100100000000 


100100000001 


3 


010100000000 


010100000001 


4 


000010000000 


000010000001 


5 


100010000000 


100010000001 


6 


01X10000000 


010010000001 


7 


001010000000 


001010000001 


8 


101010000000 


101010000001 


9 


100001000000 


100001000001 


10 


010001000000 


010001000001 


11 


001001000000 


001001000001 


12 


101001000000 


101001000001 


13 


000101000000 


000101000001 


14 


100101000000 


100101000001 


15 


010101000000 


010101000001 


16 


100000100000 


100000100001 


17 


010000100000 


010000100001 


18 


001000100000 


001000100001 


19 


101000100000 


101000100001 


20 


000100100000 


000100100001 


21 


100100100000 


100100100001 


22 


010100100000 


010100100001 


23 


000010100000 


000010100001 


24 


100010100000 


100010100001 


25 


010010100000 


010010100001 


26 


001010100000 


001010100001 


27 


101010100000 


101010100001 





»*3- K 


«3£3-K 




*^ 


iitta- K 


tt*3-K 


1 


100000010001 


100000000101 




26 


01 01 00001 001 


010100100101 


2 


01 0000010001 


010000000101 




27 


000010001001 


000010100101 


3 


001000010001 


001000000101 




28 


100010001001 


100010100101 


4 


101000010001 


101000000101 




29 


010010001001 


010010100101 


5 


000100010001 


000100000101 




30 


001010001001 


001010100101 


6 


100100010001 


100100000101 




31 


101010001001 


101010100101 


7 


01 0100010001 


010100000101 




32 


100001001001 


100000010101 


B 


000010010001 


000010000101 




33 


01 0001 001001 


010000010101 


9 


100010010001 


100010000101 




34 


001001001001 


001000010101 


10 


010010010001 


010010000101 




35 


101001001001 


101000010101 


11 


001010010001 


001010000101 




36 


000101 001001 


000100010101 


12 


101010010001 


101010000101 




37 


100101001001 


100100010101 


13 


100001010001 


100001000101 




38 


010101001001 


010100010101 


14 


01 000101 0001 


010001000101 




39 


100000101001 


100010010101 


15 


001001010001 


001001000101 




40 


010000101001 


010010010101 


16 


101 001010001 


101001000101 




41 


001000101001 


001010010101 


17 


000101010001 


000101000101 




42 


101000101001 


101010010101 


18 


100101010001 


100101000101 




43 


000010101001 


000010010101 


19 


010101010001 


010101000101 




44 


100100101001 


100001010101 


20 


100000001001 


100000100101 




45 


010100101001 


010001010101 


21 


010000001001 


010000100101 




46 


001010101001 


001001010101 


22 


001000001001 


001000100101 




47 


100010101001 


101001010101 


23 


101000001001 


101000100101 




48 


0001 001 01 001 


000101010101 


24 


000100001001 


000100100101 




49 


010010101001 


010101010101 


25 


100100001001 


100100100101 




50 


101010101001 


100101010101 
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2 0 0 0 - 1 0 5 9 8 1 (P 2 0 0 0 - 1 0 5 9 8 1 A) 



:n i 



(12] 





b"y h — > 














#■§■ 


±3 - KA 






i □ — KA 


1 


000100000000 


31 


100000010000 




341 


100010100101 




1 


000100000000 




31 


101000010000 


2 


1Q0 100000000 


32 


010000010000 




342 


A 4 AA 4 A4 A/I <# 

010010100101 




2 


100100000000 




32 


000100010000 


3 


010100000000 


33 


001 00001 0000 




343 


AA 4/14 A4 Arfl 4 A4 

001010100101 




3 


A* A 4 AA AAAnAA 

010100000000 




33 


100100010000 


4 


00001 00000 00 


34 


101 000010000 




344 


101 01 01 00 1 01 




4 


00001 □ 000 QUO 




34 


010100010000 


5 


1OO0100OOO00 


35 


AAA ♦ f\Y\f1 4 HMA 

000100010000 




345 


OUOUvUUlUlUi 




5 


100010000000 




35 


000010010000 


6 


010010000000 


36 


100100010000 




346 


100000010101 




6 


010010000000 




36 


10001001 oooo 


7 


001010000000 


37 


010100010000 




347 


010000010101 




7 


001010000000 




37 


01 001 001 0000 


8 


101010000000 


38 


□00010010000 




348 


001000010101 




8 


101010000000 




38 


001 01 001 0000 


9 


000001000000 


39 


100010010000 




349 


101000010101 
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